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SPECIAL MILLENNIUM EDITION 


THE FUTURE NEVER LOOKED BETTER 


As histories go, the story of federal 
agri-food research in Canada isn’t too 
long, but it’s anything but boring. 
From its beginnings in 1886, the 
research service has been helping the 


That was then 


Canadian agri-food sector post real 
gains in world markets. 


Several breakthrough technologies 
have come out of our labs over the 
years, bringing with them 
numerous improvements to the 
lives of Canadians. But the most 
notable of these is a trio of 
achievements that have had a 
considerable impact on the 
development of the Nation: 
Marquis wheat, soybeans and 
canola. This issue focuses on these 
three crops, describing their 
beginnings, and where scientists 
are taking them today. 


It’s an interesting coincidence that 
the new millennium kicks off at the 
dawn of the new revolution in life 
sciences. As science begins to 
make dramatic breakthroughs in 
the unravelling of life’s genetic 
building blocks, new technologies 
will emerge to help make the world 
a better place. And Canada has a 
role in that revolution. 


Canada 


Canada 1s one of the world’s most 
important food producers with an 
international reputation for 
effective environmental 
management. Investing in agri- 


Please see The Future, page & 


This is now 


CANOLA OILS 
WHEEL OF 
FORTUNE 


Woodstock came and went, and 
man walked on the moon before 
there was canola. But since its 
debut in the ‘70s, Canada’s number 
one oilseed has forever changed 
the face of the Prairies. 


Canola’s ancestry 1s readily traced 
to rapeseed, a crop that was 
popular during World War Two as 
a source of substitute industrial 
oils. Because it proved well suited 
to Canadian growing conditions, 
scientists reasoned that a food- 
grade variety of rapeseed would 
offer significant benefits. 


After intensive searching, 
breeding, testing and hoping, 
scientists from Agriculture and 
Agri-Food Canada, in 
collaboration with colleagues from 
the National Research Council and 
the University of Manitoba, came 
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up with an oilseed plant whose oil 
was wholesome and whose meal 
made suitable animal feed. They 
dubbed their new find canola. 


Canola’s big breakthrough came 
when the United States accorded it 
a Generally Recognized as Safe 
designation. This opened up 
enormous export possibilities that 
Canadian producers were quick to 
capitalize on. 


Today, canola poses the only 
serious challenge to King Wheat as 
top crop on the Prairies. Most 
recent figures peg the area seeded 
to canola at about 5.5 million 
hectares, with farm cash receipts of 
$1.8 billion. Over 70,000 farmers 
now grow canola. 


Since its release, canola has caught 
the imagination of plant breeders 
who see numerous possibilities for 


A bright yellow sea Canola flows over the prairies 


improvements. For instance, some 
are developing varieties resistant 
to disease, insects and herbicides 
that would reduce the amount of 
chemical applications, and others 
are working on a drought-resistant 
type that would further expand the 
range of Canada’s cinderella crop. 


Canada no longer has a global 
monopoly with its canola. 
European and Australian rapeseed 
now have similar qualities to 
canola. Research will play a 
distinct role in maintaining 
Canadian canola's success 1n the 
world market. Scientists at the 
Saskatoon Research Centre are 
making quality improvements to 
the oil and meal of canola. 


The research centre staff is 
dedicated to improving canola 
germplasm for quality, yield and 
agronomic traits, as well as 
discovering processes and products 
that will expand the uses of canola. 


Two main varieties of canola make 
up Canada's acreage. These 
species are known to farmers and 
researchers as Brassica napus and 
Brassica rapa. Canola acreage in 
Canada was once split 50/50 
between two types. 


Today, thanks to private research 
initiatives, Brassica napus makes 
up 90 per cent of canola acreage. 
The Saskatoon Research Centre is 
aiming to re-establish Brassica 
rapa. 


Brassica rapa is an early-maturing 
canola perfect for the short 
growing season areas of northern 
Saskatchewan and Alberta. This 
variety is ready for harvest 15—20 
days earlier than Brassica napus. 
Researchers are working to 
improve the yield and quality 
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levels to accompany this early 
maturity. 


AAFC researchers are also 
working with Brassica napus. 
They’re developing a yellow- 
seeded species, in stark contrast to 
the black seeds that all other canola 
varieties have. The yellow seed 
trait increases seed oil and meal 
protein content. 


The trait will also significantly 
reduce meal fibre level and 
increase the energy content of the 
meal. Researchers are getting 
closer to having a yellow-seeded 
canola with the productivity of 
black-seeded canola. 


Research on seed quality is 
focusing on canola varieties that 
produce an oil better suited for 
frying foods. Canola oil is less 
stable in higher heat and is more 
appropriately used for something 
like salads. Scientist are 
developing a species high in oleic 
acid and low in linolenic acid, to 
solve this problem. 


Research is also being conducted 
to improve meal quality for 
animals. AAFC scientists in 
Saskatoon are working to develop 
canola without a group of 
compounds called glucosinolates. 
These compounds act as an anti- 
nutritional agent in the canola 
meal. 


Developing a canola without the 
compounds means that animals 
will eat more of the produced meal. 
In this way the new meal will 
positively affect animal growth. 
Researchers are breeding canola to 
obtain the better meal product. 


The Saskatoon Research Centre 
has developed an edible oil crop 
from mustard in collaboration with 
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the Saskatchewan Wheat Pool. 
This mustard seed grows especially 
well on the dry Canadian Prairies. 
Researchers modified the mustard 
seed to improve its quality. 


Two lines have been completed 
and are waiting for final 
recognition and approvals. 


Hopes are that oilseed production 
will be extended into the southern 
dry prairie and add an estimated 
one to two million hectares to the 
existing edible oil production base. 


One of the major canola diseases 
that scientists are looking at 1s 
blackleg. Canola varieties 


Oil be ready For salads and cooking 


developed in the 1980s were 
completely susceptible to blackleg. 
Researchers are using germplasm 
from resistant European and 
Australian varieties to combat the 
disease. 


Scientists are still excited about the 
future possibilities of canola. And 
the department will continue 
tailoring Canadian canola crops for 
the global market. % 


For further information, contact: 


Dr. Ashley O’Sullivan, Director 
Saskatoon Research Centre 

107 Science Place 

Saskatoon, Saskatchewan 

STN 0X2 


Tel: (306) 956-7200 

Fax: (306) 956-7248 

EM: osullivanpa@em.agr.ca 

WWw: 
http://www.agr.gc.ca/science/saskatoon/ 
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CHARLES 
SAUNDERS 
MAKES HIS 
MARQUIS 


Shortly after the dawn of the 20th 
century, Charles Saunders, the 
department’s “Experimentalist’, 
developed Marquis wheat, which 
did as much as the railroad to open 
up the Canadian Prairies to 
settlement. 


At issue was the need for a bread 
wheat that would mature before the 
Prairie frosts came. Previous 
experimental efforts showed 
promise, but lines that worked well 
in Ottawa didn’t stand up to Prairie 
conditions. 


In 1906, Saunders came up with a 
variety with high yields and 
excellent quality, and its early 
maturity allowed it to beat the 
frosts. Dubbed Marquis, this new 
wheat became available to farmers 
by 1909. 


Within 10 years, with several 
international awards under its belt, 
Marquis accounted for 90 per cent 
of Western Canada’s spring wheat. 
Moreover, it has been 
conservatively estimated that its 
higher yields brought $20 million 
more a year into the Canadian 
economy than any other available 
variety would have done. 


by one eae 
Wenee oor Rese ils 


The dawn of anew age Marquis jump-started Canada’s wheat industry 
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Because of its susceptibility to 
wheat rust disease, Marquis 
ultimately relinquished its crown to 
more resistant varieties. But the 
standard it set continued to be used 
as the benchmark for all new 
varieties for many years. There is 
no doubt that Marquis cemented 
Canada’s international reputation 
as a premier producer of quality 
wheat. 


The Cereal Research Centre in 
Winnipeg is one of the centres 
carrying on the tradition of 
Saunders’ wheat research. Rust- 
resistant varieties developed at the 
Cereal Research Centre are the 
most widely grown wheat varieties 
on the Prairies. In the past 25 
years over 70 percent of the 
acreage of Western Canada seeded 
to wheat has grown Winnipeg 
varieties. 


Two recent achievements in the 
centre’s wheat research have been 
the release of a higher-yielding 
hard red spring wheat (AC Superb) 
and the development of hard white 
spring wheat. These wheats offer 
new platforms for additional 
breeding work, say researchers at 
the centre. 


Hard white wheat has qualities 
similar to hard reds, but with a 
white seed coat. Whole wheat 
bread made with hard white wheat 
has a creamy colour, rather than 
the typical brown. Lighter- 
coloured end products give hard 
white wheats increased market 
potential for whole-wheat 
products. A higher flour yield 
makes these wheats more attractive 
to millers. Areas being explored 
include whole wheat tortillas and 
noodles. 
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Industry observers say a recent 
trend is the shift from purchasing 
wheat as a commodity to selecting 
varieties for niche markets. Some 
companies will pay a premium for 
a specific wheat variety, rather than 
purchasing part of a general 
Canadian Western Red Spring 
wheat shipment. 


Such companies will search out a 
variety that best suits their specific 
process and end-product. This 
“niche marketing” trend will likely 
continue to become more popular 
in the future. 


Researchers are looking into uses 
of Canada’s wheat other than for 
traditional pan breads. They’re 
putting more emphasis on wheat 
quality and developing wheats for 
specific markets. 


One focus is on the Asian market. 
Scientists are trying our wheat in 
different types of end products that 
are popular in Asia. For instance, 
researchers are working with 
Canada Prairie Spring, Canada 
Western Red Spring and white 
spring wheat varieties to create 
Asian noodles. The goal is to 
develop varieties that produce the 
colour, texture and flavour 
important to the many types of 
oriental noodles. 


The frozen dough market is 
another area that’s getting a lot of 


Baking up a storm Canadian wheat has a reputation for excellence 
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attention. Canada Western Extra 
Strong produces a frozen dough 
that maintains its baking quality for 
long periods. Further advancement 
will put Canadian wheat in a strong 
competitive position in the 
international frozen dough market. 


Scientists are also testing Canadian 
wheat in bagels, which are well- 
liked by consumers in North 
America. The popularity of bagels 
seems to be leveling off, and 
research is shifting to flour 
tortillas. Wraps are the big thing 
right now, with consumers using 
them as a low-calorie sandwich 
substitute. Other products being 
tested include pita breads, chapati 
(an Indian flatbread) and pretzels. 
This research process discovers 
how our wheats perform as these 
end products. Procedures are 
developed to test food quality. 
Scientists are careful to design 
experiments that mimic what’s 
being done commercially. 


New niche market wheats must 
also incorporate disease resistance. 
Developing pest resistance will 
continue to be a wheat research 
priority. Scientists continue to 
combat wheat rust, but current 
work is centred on fusarium head 
blight (FHB) and wheat midge 
resistance. 

FHB is a growing problem on the 
eastern Prairies, resulting in toxins 
in the wheat, and reduction in 
grade and yield. Current Canadian 
wheat varieties have low levels of 
FHB resistance, so researchers 
have enlisted the help of wheats 
from China. 


Please see Charles Saunders, page 9 
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OH, SOY CAN 
YOU SEE 


There was a time in this fair land 
when the soybeans would not 
grow. In most of Canada, the 
short growing seasons would 
simply not allow the beans to 
ripen, depriving feed and food 
markets of a domestic source of 
one of the world’s most important 
plant proteins. 


But that all changed when 
Agriculture and Agri-Food Canada 
developed Harosoy, an early- 
maturing variety suitable for 
southwestern Ontario. This 
marked a turning point for the 
commercial soybean industry in 
Canada, and its expansion 
continues to this day. 


Harosoy quickly established itself 
as the premier soybean variety in 
Canada and made huge inroads 
south of the border, becoming, for 
a while, the most widely grown 
variety in the United States. 


With further developments and 
refinements, departmental 
scientists have been able to expand 
the growing range to include 
Eastern Ontario, Quebec and the 
Maritimes. There are now varieties 
that will grow even on the Prairies. 


Researchers have developed 
varieties for both the feed and the 
food markets. Food grade 
soybeans offer tremendous export 
potential, and most of Canada’s 
food soybeans end up as tofu (bean 
curd) or other products popular in 
southeast Asian markets. 


From novelty niche markets in the 
1920s, soybeans now cover a 
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record of almost one million 
hectares across Canada, 87 per cent 
of which are in Ontario. Most 
recent figures peg the value of the 
crop at $670 million. This figure 
would still be hovering around zero 
if it weren’t for a solid R&D effort. 


Current research projects at the 
Greenhouse and Processing Crops 
Research Centre (GPCRC) in 
Harrow, Ontario, include breeding 
food quality soybeans. The focus is 
on producing large-seeded beans 
for the Asian market, specifically 
to produce miso (a fermented bean 
paste), soy beverages, and tofu. 


Producing soybeans with higher 

amounts of protein is one research 
goal at GPCRC. Normal beans are 
AO per cent protein and researchers 


Inch by inch, row by row See how the soybeans grow 


are aiming to produce large-seeded 
beans with six to eight per cent 
more protein. 


Increases in bean protein relate 
directly to the amount of tofu 
obtained from the soy. This 
means farmers will earn a 
premium for the new varieties, 
despite yield reductions relative to 
commodity beans. 


Scientists at GPCRC are also 
breeding to produce a larger bean, 
prized in Asian markets. 
Researchers have their sites set on 
nearly doubling the size of 
soybeans, from 16-19 grams per 
100 seeds to 30 grams per 100 
seeds. 


Food-grade soybeans also have to 
look good. The large-seeded beans 
must be nice and round and have 
good colour including a yellow 
hilum, the ‘eye’ of the bean. The 
program also involves developing 
resistance to diseases that affect the 
quality of the beans, namely seed 
mould and soybean mosaic virus. 
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Researchers are always working to 
incorporate resistance to other 
diseases into new varieties. The 
main soybean diseases that concern 
scientists are phytophthora root rot, 
soybean cyst nematode, and white 
mould. 


Developing resistance to these 
diseases is also a priority for 
researchers. The threat of 
phytophthora root rot has 
continued to grow since its 
introduction in the 1950s. Soybean 
cyst nematodes cause $30 million 
in total annual losses to Canadian 
soybean growers. 


Molecular markers are an 
important tool in the battle to 
develop disease tolerance and 
resistance. Breeders use the 
markers to spot the resistant 
varieties. 


Food quality is another major 
research component at GPCRC. 
The lab creates and tests miso, tofu 
and soymilk made from new 
varieties. And quality parameters 
determine which varieties will 
make a high-quality end product. 
The centre has one of the most 
advanced research labs in North 
America for soy food quality 
evaluation. 


Scientists are also aiming food- 
quality soybean research towards 
the growing domestic market, 
which is doubling every four years. 
This research is centred on 
developing new varieties, like AC 
756, which are low in the three 
enzymes that give tofu and soy 
beverages that distinct ‘beany’ 
flavour. 


Producing lines that lack all three 
enzymes will give milder, blander 
tasting soybeans. This means that 
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products can easily mask the 
remaining beany flavour, which 
allows for a greater versatility of 
soy foods. A blander-tasting 
soybean would go a long way to 
increasing wider acceptance of 
soybeans as a food ingredient in 
North America. 


An added bonus to removing the 
enzymes from the beans will be an 
increased shelf-life. Scientists say 
that the enzymes act as a catalyst in 
creating rancid conditions in 
soybeans. 


Studies on protein quality, not just 
quantity, are also a key research 
area. One result of this work is AC 


Making better tofu. Bean there, done that 


Onrei, a very large seeded, high- 
protein variety that is suitable for 
making top quality nigari tofu. 
Nigari, traditionally made only 
from Japanese soy, 1s a creamier, 
smoother tofu. 


Future research will examine 
modifying other parts of soy 
protein. Researchers will be able 
to develop lines that have protein 
profiles more adapted to specific 
food and nonfood uses. These new 
varieties will improve the bean’s 
suitability for traditional foods 
such as miso and tofu as well as 
nontraditional foods. 


The staff at Harrow work to clarify 
the quality aspects important to the 
Asian market. Researchers 
regularly meet with Japanese 
scientists and importers. The 


Please see Oh, soy, page 9 
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The Future from page 1 


food research will maintain this 
high standard into the future. 


Agriculture and Agri-Food Canada 
focuses its research in areas of 
public good which the private 
sector, working alone, cannot do 
for a profit. The research centres 
also work directly with industry 
through private partnerships to 
develop and produce competitive 
products and processes in a 
sustainable manner. 


Research is aimed at improving the 
quality and safety of Canada’s food 
production and processing. The 
outcome of such research is new 
technologies, including new plant 
varieties, better environmental 
practices and responsible animal 
management systems as well as 
new non-food products, such as 
nutraceuticals. 

In the next six years Canada aims 
to double its impact in international 
markets, hoping to capture some 
four per cent of world agriculture 
food trade. This will require a 
major increase 1n production while 
controlling the pressures on our 
lands and waters created by the 
growing demand. Research will 
need to play a key role this 
process. 

The agricultural industry today is 
sophisticated and becoming 
increasingly complex. Canada 
must be ready to meet the changing 
needs of consumers at home and 
around the world. The 
department’s interconnected 
research networks will make the 
most of new opportunities and 
adapt old ones in order to improve 
Canada’s competitive edge. This 


AGvance 


8 


includes developing crops and 
processing techniques for specific 
value-added products. 


Battling crop pests and diseases 
will continue to be a priority in 
agricultural research into the 
future. Old diseases, such as 
wheat rust, are constantly 
evolving, requiring new resistant 
varieties. And resistance to a 
endless stream of new crop pests 
and diseases will be needed. 


AAFC’s research has long-term 
benefits. Research on diseases in 


wheat has prevented hundreds of 
millions of dollars in losses for 
farmers and maintained steady, 
quality supplies for consumers. 
For every dollar of taxpayer’s 
money put into wheat research, 
there has been an estimated $10 
return to the Canadian economy. 


As Canada ploughs into the new 
millennium, AAFC research will 
cultivate an increasing importance 
to all Canadians. Research will 
continue to produce crops that are 
safer and more nutritious, plants 
that require fewer pesticides and 
farming practices that are better for 
soil and water resources. The end 
result is healthier Canadians and a 
healthier environment. ¥% 


Here’s where the future lies Unlocking the secrets of DNA 
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Charles Saunders from page 6 


Scientists are working to combine 
the disease resistance of the 
Chinese wheat with the quality 
traits of Canadian wheats. 
Bringing all the attributes together 
is a challenge because the qualities 
of the Chinese and Canadian wheat 
are very different. 


Researchers are faced with a 
similar problem developing 
resistance to wheat midge. Again, 
resistance is coming from varieties 
with very different attributes to the 
original wheat. Wheat midge 
outbreaks have been centred in 
Saskatchewan and Manitoba, 
triggering costly control methods. 


And geneticists are searching for 
broadly ranging sources of rust 
resistance. Single gene resistance 
to rust remains for only a few 
years, meaning new wheat 
cultivars must continually be 
produced. By combining or 
deploying different rust resistance 
genes simultaneously, new 
varieties will be needed less 
frequently. 


Oh, Soy from page 8 


Japanese are looking at the quality 
of our soybeans. People from the 
GPCRC have made similar trips to 
Japan. 


There is considerable dialogue 
between both sides to ensure that 
research is relevant and effective in 
improving the marketability of 
Canadian soybeans. % 
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Continuing studies at AAFC 
research centres will ensure that 
Canada’s wheat will keep its 
reputation for high quality, while 
filling future niche markets around 
the world. Y% 


For further information, contact: 


Dr. Gary Whitfield, Director 

Greenhouse and Processing Crops 
Research Centre 

Highway 20 East 

Harrow, Ontario 

NOR 1GO 


Tels G19) 738-2251 

Fax: (519) 738-3756 

EM: whitfieldg@em.agr.ca 

WWW: 
http://www.agr.gc.ca/science/harrow/ 


For further information, contact: 


Dr. Jim Bole, Director 
Cereal Research Centre 
195 Dafoe Rd. 
Winnipeg, Manitoba 
R3T 2M9 


Tel: (204) 983-0099 

Fax: (204) 983-6333 

EM: jbole@em.agr.ca 

WWW: 
http://www.agr.gc.ca/science/winnipeg/ 
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CENTRE SEEKS 
PARTNER 

FOR DNA 
SEQUENCING- 
TECHNOLOGY 


The Soils and Crops Research and 
Development Centre at Sainte-Foy 
is looking for commercial partners 
for a DNA sequencing procedure 
currently protected by a 
provisional patent submission. 
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AGvance is the Research Branch’s 
newsletter for the agri-food 
industry. Its goal is to promote 
research partnerships and 
technology transfer to businesses 
and other organizations interested 
in research and development. 


We welcome the reproduction of 
our articles in other publications. 
We request only that when 
AGvance is used as a source that 
appropriate credit be given to the 
Research Branch and Agriculture 
and Agri-Food Canada. 


For further information, contact 
your nearest Agriculture and Agri- 
Food Canada Research Centre. 


AGvance 

Editor-in-chief: Brock King 
Contributing editor: Kevin Dilamarter 
Agriculture and Agri-Food Canada 
Research Branch 

930 Carling Ave. 

Room 743 

Ottawa, Ontario 

KIA 0C5 

Telephone: (613) 759-7780 
Facsimile: (613) 759-7768 


Canada 


The invention cuts by half the cost 
of ESTs (Expressed Sequence 
Tags) sequencing projects using 
certain types of automatic DNA 
sequencers. The procedure can 
also be applied to projects 
requiring the sequencing of 
genomic libraries. 


Potential interested partners are 
invited to submit a proposal before 
5 PM, Eastern Standard Time, on 
March 29, 2001. & 


For more information, please contact : 


Gilles L. Rousselle, Director 

Soils and Crops Research and 
Development Centre 

2560 Hochelaga Blvd. 

Sainte-Foy, Quebec 

GILV 2J3 


Tel: (418) 657-7980 

Fax: (418) 648-2402 

EM:  rousselleg@em.agr.ca 

WWW: www.agr.gc.ca/science/sainte-foy/ 


TELL US WHAT YOU THINK 


We welcome your comments and suggestions. If you are not yet 
on our mailing list and would like to be, please complete the 


following, and mail or fax to: 
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Research Branch 


Agriculture and Agri-Food Canada 


930 Carling Ave. 
Ottawa, Ontario 


KIA 0C5 


Name and title 


Organization Address 


Town Province 


FIND US ON THE WEB 


Pax (G13 )959-7 768 


Postal Code 


Visit the Research Branch home page at 


http://www.agr.gc.ca/science/ 
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